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Graczyk, Lisa

From: Radcliffe, Michael <Radcliffe.Michael@cleanharbors.com>
Sent: Monday, January 28, 2019 11:58 AM
To: Lambesis, Christopher; Graczyk, Lisa
Subject: FW: PCB Congener MDL and LLOQ study for EPA (Part 1)
Attachments: EPA_Memorandum_1_7_2019.docx; Data_LLOQ_MDL_1_7_19.xlsx; Updated_SOP_TotalPCB_1_9_

2019.docx; 1 - Original_Method.pdf; 2 - LLOQ_determinations.pdf; 3 - First LLOQ method _ 
no120.pdf; 4 - Analytical_Method_with_120.pdf; 5 - LLOQ_Confirmation_with_QC.pdf; 6- 
First_set_MDL_QC_Blanks.pdf; 7 - First_set_MDL_Congeners_1_2.pdf; 8 - First_set_MDL_Congeners_3
_to_5.pdf; 9- Second_set_MDL_QC_Blanks.pdf; 10 - Second_set_MDL_Congener_1_QC.pdf; 11 - 
Second_set_MDL_Congeners_2_3.pdf

Dear Lisa and Christopher, 
Attached is Part 1 of the study. Will send Part 2 shortly. 
 
Please contact me with any questions. 
 
Regards, 
Michael 
 
 

Michael Radcliffe | Sr Environmental Compliance Manager | Safety‐Kleen |  

| A Clean Harbors Company  |Radcliffe.michael@cleanharbors.com| 

| 219‐391‐6127 (o)  219‐501‐9468 (c) |  safety‐kleen.com  

 
Safety Starts with Me! Live it 3‐6‐5   
 
 
 

From: Elizarraras‐Nelson, Erika P.  
Sent: Friday, January 25, 2019 1:06 PM 
To: Radcliffe, Michael <Radcliffe.Michael@cleanharbors.com>; Shoff, Jason R <Jason.Shoff@safety‐kleen.com> 
Cc: Elizarraras‐Nelson, Erika P. <Erika.Nelson@safety‐kleen.com>; Chen, David <David.Chen@safety‐kleen.com>; Dang, 
Hy <Hy.Dang@safety‐kleen.com> 
Subject: PCB Congener MDL and LLOQ study for EPA (Part 1) 
 
January 25, 2019 
 
Mike,  
 
This is the first part (2 e‐mails) with the response and data for PCB Congeners MDL and LLOQ for EPA. (Not sure if all of it 
can be sent in one e‐mail to them, but in case it was too many, I sent it in two parts.) There are 21 pdf files.  
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Let me know if you have any questions. 
 

Erika E Nelson Refinery Lab Manager | Safety‐Kleen  |A Clean Harbors Company |   

East Chicago, IN  |  erika.nelson@safety‐kleen.com 
219‐391‐6115 (o)  | 219‐391‐6185 (f)  |  safety‐kleen.com 

 
Safety Starts with Me! Live it 3‐6‐5 

 



 
MEMORANDUM 

 
TO:      Lisa Graczyk, Environmental Protection Agency 
 
FROM:    Erika Nelson, Laboratory Manager  
 
DATE:    January 7, 2019 
 
SUBJECT:      PCB CONGENER LLOQ AND MDL STUDY  
 

 
The purpose of this document is to submit the information requested by EPA on an e‐mail submitted on 10/12/18 to 
Denny Zawodni; and a follow up call on 10/19/2018.  
 
EPA had requested an individual Method Detection Limit (MDL) on the 19 congeners (not as a total PCB congener), and a 
Lower Limit of Quantitation Limit (LLOQ) for the 19 congeners as well.  Table 1 is a summary of the LLOQ and MDL for 
each of the 19 congeners, and the total PCB congener for each (the 10x dilution has already been taken into account). 
The PCB Stock Standard ID was used as an ID in the chromatograms, and is listed here as a guide. 
 
     Table 1. Summary of LLOQ and MDL for 19 congeners. 
 

Congener ID  PCB Stock Standard ID  LLOQ (µg/g)  MDL (µg/g) 

2‐Clorobiphenyl  2PCBS755  0.050  0.010 

2,3‐Dichlorobiphenyl  2PCBS756  0.050  0.011 

2,2,5‐Trichlorobiphenyl  2PCBS757  0.050  0.003 

2,4,5‐Trichlorobiphenyl  2PCBS758  0.025  0.005 

2,2,5,5‐Tetrachlorobiphenyl  2PCBS760  0.040  0.007 

2,2,3,5‐Tetrachlorobiphenyl  2PCBS759  0.040  0.006 

2,3,4,4‐Tetrachlorobiphenyl  2PCBS761  0.025  0.003 

2,2,4,5,5‐Pentachlorobiphenyl  2PCBS763  0.025  0.005 

2,2,3,4,5‐Pentachlorobiphenyl  2PCBS762  0.010  0.002 

2,3,3,4,6‐Pentachlorobiphenyl  2PCBS764  0.025  0.008 

2,2,3,5,5,6‐Hexachlorobiphenyl  2PCBS767  0.025  0.003 

2,2,4,4,5,5‐Hexachlorobiphenyl  2PCBS768  0.025  0.002 

2,2,3,4,5,5‐Hexachlorobiphenyl  2PCBS766  0.025  0.004 

2,2,3,4,4,5‐Hexachlorobiphenyl  2PCBS765  0.025  0.006 

2,2,3,4,5,5,6‐Heptachlorobiphenyl  2PCBS772  0.025  0.005 

2,2,3,4,4,5,6‐Heptachlorobiphenyl  2PCBS771  0.025  0.002 

2,2,3,4,4,5,5‐Heptachlorobiphenyl  2PCBS770  0.040  0.002 

2,2,3,3,4,4,5‐Heptachlorobiphenyl  2PCBS769  0.025  0.002 

2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl  2PCBS773  0.025  0.002 

TOTAL PCB CONGENER  0.580  0.088 

 



     
 
 
LLOQ Study 
 
A series of samples were run at various low concentrations and, for each congener, the lowest concentration that still 

allowed for a reliable 80‐120% recovery was determined to be the LLOQ; see Table 2, Table3, and the chromatograms 

for this data (attached).  

A five level calibration curve was then developed with the lowest level of the curve being each congener at its LLOQ. The 

congener concentrations in each standard can be seen in Table 4. 

 

         Table 4. Standard concentrations for 19 congeners. 
 
 

Congener  LLOQ 
Level 2 
(ug/mL) 

Level 3 
(ug/mL) 

Level 4 
(ug/mL) 

Level 5 
(ug/mL) 

2‐Clorobiphenyl  0.005  0.01  0.02  0.04  0.08 

2,3‐Dichlorobiphenyl  0.005  0.01  0.02  0.04  0.08 

2,2,5‐Trichlorobiphenyl  0.005  0.01  0.02  0.04  0.08 

2,4,5‐Trichlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,5,5‐Tetrachlorobiphenyl  0.004  0.008  0.016  0.032  0.064 

2,2,3,5‐Tetrachlorobiphenyl  0.004  0.008  0.016  0.032  0.064 

2,3,4,4‐Tetrachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,4,5,5‐Pentachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,4,5‐Pentachlorobiphenyl  0.001  0.002  0.004  0.008  0.016 

2,3,3,4,6‐Pentachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,5,5,6‐Hexachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,4,4,5,5‐Hexachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,4,5,5‐Hexachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,4,4,5‐Hexachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,4,5,5,6‐Heptachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,4,4,5,6‐Heptachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,4,4,5,5‐Heptachlorobiphenyl  0.004  0.008  0.016  0.032  0.064 

2,2,3,3,4,4,5‐Heptachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl  0.0025  0.005  0.01  0.02  0.04 

Decachlorobiphenyl  0.006  0.012  0.024  0.048  0.096 

Total instrument PCB  0.0580  0.116  0.232  0.464  0.928 

Total Sample PCB  0.580  1.16  2.32  4.64  9.28 

 



In order to confirm the LLOQ, three samples were prepared by spiking clean 120 HT oil at the LLOQ level for all 

congeners, and then it was analyzed. The resulting data is shown in Table 5 and the chromatograms are attached along 

with the QC. 

 

 

                Table 5. Three samples run to confirm LLOQ for each congener. 

2PCBS783 A (2.5558 g) 
LLOQ 
(ug/g) 

Area 
Amount 
(ug/g) 

Percent 
Recovery 

2‐Clorobiphenyl  0.050  101.1  0.054  108 

2,3‐Dichlorobiphenyl  0.050  1545.4  0.044  88 

2,2,5‐Trichlorobiphenyl  0.050  1405.7  0.047  94 

2,4,5‐Trichlorobiphenyl  0.025  993.3  0.028  114 

2,2,5,5‐Tetrachlorobiphenyl  0.040  1264.9  0.041  102 

2,2,3,5‐Tetrachlorobiphenyl  0.040  1594  0.033  82 

2,3,4,4‐Tetrachlorobiphenyl  0.025  1249.4  0.027  109 

2,2,4,5,5‐Pentachlorobiphenyl  0.025  1072.5  0.026  105 

2,2,3,4,5‐Pentachlorobiphenyl  0.010  600.2  0.010  95 

2,3,3,4,6‐Pentachlorobiphenyl  0.025  1586.9  0.030  118 

2,2,3,5,5,6‐Hexachlorobiphenyl  0.025  1299.9  0.027  108 

2,2,4,4,5,5‐Hexachlorobiphenyl  0.025  1217.3  0.029  115 

2,2,3,4,5,5‐Hexachlorobiphenyl  0.025  1878.1  0.029  118 

2,2,3,4,4,5‐Hexachlorobiphenyl  0.025  1481.5  0.025  101 

2,2,3,4,5,5,6‐Heptachlorobiphenyl  0.025  1431.7  0.027  109 

2,2,3,4,4,5,6‐Heptachlorobiphenyl  0.025  1494.8  0.030  120 

2,2,3,4,4,5,5‐Heptachlorobiphenyl  0.040  2599.1  0.045  113 

2,2,3,3,4,4,5‐Heptachlorobiphenyl  0.025  1736.4  0.026  106 

2,2,3,3,4,4,5,5,6‐
Nonachlorobiphenyl 

0.025  2206.4  0.029  115 

2PCBS783 B (2.5529 g) 
LLOQ 
(ug/g) 

Area 
Amount 
(ug/g) 

Percent 
Recovery 

2‐Clorobiphenyl  0.050  108.1  0.057  114 

2,3‐Dichlorobiphenyl  0.050  1688.7  0.050  99 

2,2,5‐Trichlorobiphenyl  0.050  1424.6  0.048  97 

2,4,5‐Trichlorobiphenyl  0.025  1017.9  0.029  117 

2,2,5,5‐Tetrachlorobiphenyl  0.040  1305  0.043  107 

2,2,3,5‐Tetrachlorobiphenyl  0.040  1608.8  0.033  83 

2,3,4,4‐Tetrachlorobiphenyl  0.025  1243  0.027  109 

2,2,4,5,5‐Pentachlorobiphenyl  0.025  1097.9  0.027  109 

2,2,3,4,5‐Pentachlorobiphenyl  0.010  604.4  0.010  97 

2,3,3,4,6‐Pentachlorobiphenyl  0.025  1596.1  0.030  120 

2,2,3,5,5,6‐Hexachlorobiphenyl  0.025  1302.6  0.027  108 



2,2,4,4,5,5‐Hexachlorobiphenyl  0.025  1246.5  0.030  118 

2,2,3,4,5,5‐Hexachlorobiphenyl  0.025  1908  0.030  120 

2,2,3,4,4,5‐Hexachlorobiphenyl  0.025  1570.6  0.027  109 

2,2,3,4,5,5,6‐Heptachlorobiphenyl  0.025  1468.1  0.028  113 

2,2,3,4,4,5,6‐Heptachlorobiphenyl  0.025  1500.1  0.030  120 

2,2,3,4,4,5,5‐Heptachlorobiphenyl  0.040  2748.5  0.048  120 

2,2,3,3,4,4,5‐Heptachlorobiphenyl  0.025  1741.7  0.027  106 

2,2,3,3,4,4,5,5,6‐
Nonachlorobiphenyl 

0.025  2275.4  0.030  119 

 

                 Table 5. Three samples run to confirm LLOQ for each congener (continued). 

2PCBS783 C (2.5446 g) 
LLOQ 
(ug/g) 

Area 
Amount 
(ug/g) 

Percent 
Recovery 

2‐Clorobiphenyl  0.050  94.5  0.052  103 

2,3‐Dichlorobiphenyl  0.050  1721.2  0.051  102 

2,2,5‐Trichlorobiphenyl  0.050  1456.6  0.050  101 

2,4,5‐Trichlorobiphenyl  0.025  986.9  0.028  113 

2,2,5,5‐Tetrachlorobiphenyl  0.040  1292.3  0.042  106 

2,2,3,5‐Tetrachlorobiphenyl  0.040  1670.5  0.036  89 

2,3,4,4‐Tetrachlorobiphenyl  0.025  1282.5  0.028  114 

2,2,4,5,5‐Pentachlorobiphenyl  0.025  1112.8  0.028  111 

2,2,3,4,5‐Pentachlorobiphenyl  0.010  603.6  0.010  97 

2,3,3,4,6‐Pentachlorobiphenyl  0.025  1588.8  0.030  119 

2,2,3,5,5,6‐Hexachlorobiphenyl  0.025  1276.4  0.026  105 

2,2,4,4,5,5‐Hexachlorobiphenyl  0.025  1223  0.029  116 

2,2,3,4,5,5‐Hexachlorobiphenyl  0.025  1867.3  0.029  117 

2,2,3,4,4,5‐Hexachlorobiphenyl  0.025  1584.7  0.028  111 

2,2,3,4,5,5,6‐Heptachlorobiphenyl  0.025  1417  0.027  108 

2,2,3,4,4,5,6‐Heptachlorobiphenyl  0.025  1458.3  0.029  117 

2,2,3,4,4,5,5‐Heptachlorobiphenyl  0.040  2697.8  0.047  118 

2,2,3,3,4,4,5‐Heptachlorobiphenyl  0.025  1823.1  0.028  113 

2,2,3,3,4,4,5,5,6‐
Nonachlorobiphenyl 

0.025  2257.3  0.030  118 

 

MDL Study 

The Estimated MDL was determined as per The Definition and Procedure for the Determination of the Method 

Detection Limit Revision 2 Section 1(c) where the standard deviation of replicate runs is multiplied by three to get the 

Estimated MDL (the replicate runs used in this instance were the three runs used to determine the LLOQ). The Estimated 

MDL for each congener was then multiplied by 10, as instructed in Section 2, to determine the spiking concentration to 

be used in the procedure for determining the Initial MDL. The data for determining the initial MDL spiking concentration 

is in Table 6. 



Samples of 120 HT were spiked at the concentrations given in Table 6 and processed through the preparation/clean‐up 

procedure described in the congener method. The first set appeared to have an issue with a shifting retention time of 

the later eluting congeners. This was determined to be the result of a difference between the sample and the standard 

matrix. This method is based on the Aroclor method where this difference is not an issue as the sample is diluted by a 

factor of 100 before analysis which causes the sample and standard matrix to match more closely. However, the 

congener method calls for the sample to be diluted by a factor of only 10. This issue was remedied by producing 

standards in a solution of isooctane and 10% 120 HT. A new set of standards were made and the GC was recalibrated 

thus resolving the retention time issue (the LLOQ confirmation Table 5 was analyzed using this new calibration). 

 

 

 

Table 6. Estimated MDL spiking concentration 

 

Following the procedure laid out in The Definition and Procedure for the Determination of the Method Detection Limit 

Revision 2 each congener was analyzed at the concentration listed in Table 6 a total of seven times along with sample 

blanks over a period of three separate calendar days. The 19 congeners were broken up into four batches consisting of 

three batches of five congeners and one batch of four. The process for using this data to derive the MDL is described 

below along with the data in Table 7. The chromatograms and table are attached. 

The instrument concentration is determined using the line formula Y=mX + b where Y is the peak area, m is the slope, 

and b is the y‐intercept. This value in ug/mL was then multiplied by 30 mL (the total volume of the sample preparation) 

and divided by the weight of the sample in grams. This gives a sample concentration in ug/g. 

MDLs = (Method Detection Limit sample) and is determined by multiplying the standard deviation of seven runs by the 

student t value for 6 degrees of freedom which is 3.143. 

2‐Clorobiphenyl 0.05 0.044 0.047 0.041 0.00244949 0.0073 0.073

2,3‐Dichlorobiphenyl 0.05 0.044 0.045 0.046 0.0008165 0.0024 0.024

2,2,5‐Trichlorobiphenyl 0.05 0.043 0.044 0.045 0.0008165 0.0024 0.024

2,4,5‐Trichlorobiphenyl 0.025 0.022 0.022 0.021 0.0004714 0.0014 0.014

2,2,5,5‐Tetrachlorobiphenyl 0.04 0.037 0.035 0.033 0.00163299 0.0049 0.049

2,2,3,5‐Tetrachlorobiphenyl 0.04 0.035 0.035 0.034 0.0004714 0.0014 0.014

2,3,4,4‐Tetrachlorobiphenyl 0.025 0.022 0.024 0.023 0.0008165 0.0024 0.024

2,2,4,5,5‐Pentachlorobiphenyl 0.04 0.037 0.036 0.034 0.00124722 0.0037 0.037

2,2,3,4,5‐Pentachlorobiphenyl 0.025 0.025 0.026 0.025 0.0004714 0.0014 0.014

2,3,3,4,6‐Pentachlorobiphenyl 0.025 0.022 0.023 0.022 0.0004714 0.0014 0.014

2,2,3,5,5,6‐Hexachlorobiphenyl 0.025 0.022 0.024 0.023 0.0008165 0.0024 0.024

2,2,4,4,5,5‐Hexachlorobiphenyl 0.025 0.023 0.024 0.023 0.0004714 0.0014 0.014

2,2,3,4,5,5‐Hexachlorobiphenyl 0.025 0.025 0.027 0.026 0.0008165 0.0024 0.024

2,2,3,4,4,5‐Hexachlorobiphenyl 0.025 0.021 0.023 0.023 0.00094281 0.0028 0.028

2,2,3,4,5,5,6‐Heptachlorobiphenyl 0.025 0.026 0.027 0.027 0.0004714 0.0014 0.014

2,2,3,4,4,5,6‐Heptachlorobiphenyl 0.025 0.026 0.027 0.027 0.0004714 0.0014 0.014

2,2,3,4,4,5,5‐Heptachlorobiphenyl 0.04 0.045 0.043 0.043 0.00094281 0.0028 0.028

2,2,3,3,4,4,5‐Heptachlorobiphenyl 0.025 0.027 0.028 0.028 0.0004714 0.0014 0.014

2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl 0.025 0.025 0.026 0.025 0.0004714 0.0014 0.014

Estimated 

MDL (ug/mL)

Spiking 

Concentration 

(ug/mL)

Congener

Sample 

Concentration 

(ug/mL)

Run 1 

(ug/mL)

Run 2 

(ug/mL)

Run 3 

(ug/mL)

Standard 

Deviation



MDLb = (Method Detection Limit blank) and is determined in one of three ways depending on the results of the seven 

blank runs. 1. If all seven runs result in non‐detect the MDLb is considered non‐detect. 2. If the results vary between 

numerical results (including negative numbers) and non‐detect, the highest area is used to calculate the amount using 

the line formula and factoring in the dilution factors from the sample preparation. That singular result is then used as 

the MDLb. 3. If all seven runs give numerical results (again, this includes negative results), then MDLb is calculated 

similarly to the way MDLs was calculated except that the result of the product of the student t value 3.143 and the 

standard deviation of the seven runs is added to the average value of the seven runs (set the average to zero if the 

average is negative).  

The final MDL is then the higher of the two MDLs and MDLb. 



Table 2. LLOQ Data 

Congener 1 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0044 88

0.0047 94

0.0041 82

0.0021 84

0.0018 72

0.0018 72

0.0028 70

0.0023 58

0.0025 63

Congener 2 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0044 88

0.0045 90

0.0046 92

0.0021 84

0.0019 76

0.0018 72

0.0038 95

0.0032 80

0.0031 77.5

0 0

0 0

0 0

Congener 3 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0043 86

0.0044 88

0.0045 90

0.0014 56

0.0015 60

0.0014 56

0.0031 77.5

0.0031 77.5

0.0029 72.5

0 0

0 0

0 0

2,2,5‐Trichlorobiphenyl 5.078

0.005 88.0

0.0025 57.3

0.004 75.8

0.001 0.0

2‐Clorobiphenyl 3.316

0.005 88.0

0.0025 76.0

0.004 63.3

2,3‐Dichlorobiphenyl 4.601

0.005 90.0

0.0025 77.3

0.004 84.2

0.001 0.0



Congener 4 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0048 96

0.0051 102

0.0049 98

0.0022 88

0.0022 88

0.0021 84

0.0037 92.5

0.0036 90

0.0035 87.5

0.0005 50

0.0005 50

0.0005 50

Congener 5 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0049 98

0.0049 98

0.005 100

0.0018 72

0.0021 84

0.0021 84

0.0037 92.5

0.0035 87.5

0.0033 82.5

0.0003 30

0.0003 30

0.0003 30

Congener 6 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0048 96

0.0048 96

0.0048 96

0.002 80

0.002 80

0.002 80

0.0035 87.5

0.0035 87.5

0.0034 85

0.0004 40

0.0004 10

0.0004 10

2,2,3,5‐Tetrachlorobiphenyl 6.131

0.005 96.0

0.0025 80.0

0.004 86.7

0.001 20.0

2,2,5,5‐Tetrachlorobiphenyl 5.944

0.005 98.7

0.0025 80.0

0.004 87.5

0.001 30.0

2,4,5‐Trichlorobiphenyl 5.594

0.005 98.7

0.0025 86.7

0.004 90.0

0.001 50.0



Congener 7 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0048 96

0.0048 96

0.0047 94

0.0022 88

0.0024 96

0.0023 92

0.0039 97.5

0.0038 95

0.0037 92.5

0.0007 70

0.0006 60

0.0006 60

Congener 8 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0046 92

0.0047 94

0.0048 96

0.0019 76

0.0022 88

0.0022 88

0.0037 92.5

0.0036 90

0.0034 85

0.0005 50

0.0005 50

0.0005 50

Congener 9 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0051 102

0.0051 102

0.0052 104

0.0025 100

0.0026 104

0.0025 100

0.0039 97.5

0.0039 97.5

0.0039 97.5

0.0011 110

0.0011 110

0.0011 110

2,2,3,4,5‐Pentachlorobiphenyl 7.026

0.005 102.7

0.0025 101.3

0.004 97.5

0.001 110.0

2,2,4,5,5‐Pentachlorobiphenyl 6.778

0.005 94.0

0.0025 84.0

0.004 89.2

0.001 50.0

2,3,4,4‐Tetrachlorobiphenyl 6.562

0.005 95.3

0.0025 92.0

0.004 95.0

0.001 63.3



Congener 10 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0049 98

0.0049 98

0.005 100

0.0022 88

0.0023 92

0.0022 88

0.0037 92.5

0.0037 92.5

0.0036 90

0.0007 70

0.0007 70

0.0007 70

Congener 11 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0048 96

0.0049 98

0.005 100

0.0022 88

0.0024 96

0.0023 92

0.0038 95

0.0037 92.5

0.0036 90

0.0008 80

0.0008 80

0.0008 80

Congener 12 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0049 98

0.005 100

0.0051 102

0.0023 92

0.0024 96

0.0023 92

0.0038 95

0.0038 95

0.0037 92.5

0.0008 80

0.0008 80

0.0008 80

2,2,4,4,5,5‐Hexachlorobiphenyl 7.558

0.005 100.0

0.0025 93.3

0.004 94.2

0.001 80.0

2,2,3,5,5,6‐Hexachlorobiphenyl 7.21

0.005 98.0

0.0025 92.0

0.004 92.5

0.001 80.0

2,3,3,4,6‐Pentachlorobiphenyl 7.109

0.005 98.7

0.0025 89.3

0.004 91.7

0.001 70.0



Congener 13 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0051 102

0.0052 104

0.0052 104

0.0025 100

0.0027 108

0.0026 104

0.004 100

0.004 100

0.0039 97.5

0.0012 120

0.0012 120

0.0012 120

Congener 14 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0047 94

0.0049 98

0.005 100

0.0021 84

0.0023 92

0.0023 92

0.0037 92.5

0.0037 92.5

0.0036 90

0.0007 70

0.0007 70

0.0007 70

Congener 15 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0052 104

0.0053 106

0.0053 106

0.0026 104

0.0027 108

0.0027 108

0.0041 102.5

0.0041 102.5

0.004 100

0.0012 120

0.0012 120

0.0012 120

2,2,3,4,5,5,6‐Heptachlorobiphenyl 7.927

0.005 105.3

0.0025 106.7

0.004 101.7

0.001 120.0

2,2,3,4,4,5‐Hexachlorobiphenyl 7.798

0.005 97.3

0.0025 89.3

0.004 91.7

0.001 70.0

2,2,3,4,5,5‐Hexachlorobiphenyl 7.671

0.005 103.3

0.0025 104.0

0.004 99.2

0.001 120.0



Congener 16 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0052 104

0.0052 104

0.0053 106

0.0026 104

0.0027 108

0.0027 108

0.0041 102.5

0.004 100

0.0039 97.5

0.0012 120

0.0012 120

0.0012 120

Congener 17 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0055 110

0.0055 110

0.0054 108

0.0030 120

0.0031 124

0.0030 120

0.0045 112.5

0.0043 107.5

0.0043 107.5

0.0013 130

0.0014 140

0.0016 160

Congener 18 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0052 104

0.0052 104

0.0052 104

0.0027 108

0.0028 112

0.0028 112

0.0041 102.5

0.0041 102.5

0.0041 102.5

0.0013 130

0.0014 140

0.0014 140

2,2,3,3,4,4,5‐Heptachlorobiphenyl 8.637

0.005 104.0

0.0025 110.7

0.004 102.5

0.001 136.7

2,2,3,4,4,5,5‐Heptachlorobiphenyl 8.395

0.005 109.3

0.0025 121.3

0.004 109.2

0.001 143.3

2,2,3,4,4,5,6‐Heptachlorobiphenyl 7.976

0.005 104.7

0.0025 106.7

0.004 100.0

0.001 120.0



Congener 19 R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0052 104

0.0052 104

0.0052 104

0.0025 100

0.0026 104

0.0025 100

0.0039 97.5

0.0039 97.5

0.0039 97.5

0.0012 120

0.0012 120

0.0012 120

Congener DCB R.T. (min)

LLOQ 

(ug/mL)

Result 

(ug/mL)

% 

Recovery

Average 

percent 

recovery

0.0046 92

0.0046 92

0.0047 94

0.0019 76

0.0019 76

0.0018 72

0.0033 82.5

0.0034 85

0.0033 82.5

0.0004 40

0.0004 40

0.0004 40

Decachlorobiphenyl 9.858

0.005 92.7

0.0025 74.7

0.004 83.3

0.001 40.0

2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl 9.526

0.005 104.0

0.0025 101.3

0.004 97.5

0.001 120.0



Table 3. Summary of LLOQ results

Recovery Recovery

Average % Average %

88.0 88.0

94.0 96.0

82.0 92.0

88.0 92.0

90.0 96.0

92.0 92.0

86.0 100.0

88.0 108.0

90.0 104.0

88.0 84.0

88.0 92.0

84.0 92.0

92.5 104.0

87.5 108.0

82.5 108.0

87.5 104.0  v

87.5 108.0

85.0 108.0

88.0 112.5

96.0 107.5

92.0 107.5

76.0 108.0

88.0 112.0

88.0 112.0

110.0 100.0

110.0 104.0

110.0 100.0

88.0 92.0

92.0 92.0

88.0 94.0

0.0025 101

2,3,3,4,6‐Pentachlorobiphenyl 7.109 0.0025 89.3 Decachlorobiphenyl 9.858 0.005 92.7

2,2,3,4,5‐Pentachlorobiphenyl 7.026 0.001 110 2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl 9.526

0.004 109

2,2,4,5,5‐Pentachlorobiphenyl 6.778 0.0025 84.0 2,2,3,3,4,4,5‐Heptachlorobiphenyl 8.637 0.0025 111

2,3,4,4‐Tetrachlorobiphenyl 6.562 0.0025 92.0 2,2,3,4,4,5,5‐Heptachlorobiphenyl 8.395

0.0025 107

2,2,3,5‐Tetrachlorobiphenyl 6.131 0.004 86.7 2,2,3,4,4,5,6‐Heptachlorobiphenyl 7.976 0.0025 107

2,2,5,5‐Tetrachlorobiphenyl 5.944 0.004 87.5 2,2,3,4,5,5,6‐Heptachlorobiphenyl 7.927

0.0025 104

2,4,5‐Trichlorobiphenyl 5.594 0.0025 86.7 2,2,3,4,4,5‐Hexachlorobiphenyl 7.798 0.0025 89.3

2,2,5‐Trichlorobiphenyl 5.078 0.005 88.0 2,2,3,4,5,5‐Hexachlorobiphenyl 7.671

92.0

2,3‐Dichlorobiphenyl 4.601 0.005 90.0 2,2,4,4,5,5‐Hexachlorobiphenyl 7.558 0.0025 93.3

LLOQ (µg/ml) % Recovery

2‐Clorobiphenyl 3.316 0.005 88.0 2,2,3,5,5,6‐Hexachlorobiphenyl 7.21 0.0025

Congener ID R.T. (min) LLOQ (µg/ml)
% 

Recovery
Congener ID R.T. (min)



Table 7. MDL Data

 

1

2.5487 129.9 0.067

2.5604 120.8 0.062

2.5344 113.2 0.060

2.5649 120.2 0.062

2.5098 118.7 0.063

2.5408 118.9 0.062

2.5264 136.2 0.070

2.5290 ND

2.5536 ND

2.5671 ND

2.5400 ND

2.5578 ND

2.5569 ND

2.5298 ND

2

2.5461 719.4 0.011

2.5470 709.9 0.011

2.5551 724.7 0.011

2.5421 938.7 0.020

2.5496 869.3 0.017

2.5536 893.0 0.018

2.5497 771.5 0.013

2.5290 113.4

2.5536 ND

2.5671 95.3

2.5400 196.4 ‐0.009

2.5578 195

2.5569 124.3

2.5298 ND

3

2.5487 685.4 0.004

2.5553 660.8 0.003

2.5440 711.4 0.006

2.5593 696.4 0.005

2.5619 715.1 0.006

2.5502 703.3 0.005

2.5701 708.3 0.006

2.5290 56.4 ‐0.033662

2.5536 85.9 ‐0.031578

2.5671 93.7 ‐0.030949

2.5400 87.9 ‐0.032

2.5578 104 ‐0.030449

2.5569 83.9 ‐0.031657

2.5298 82.9 ‐0.032056

Weight 

(g)
Area y‐intercept Slope

y‐intercept Slope

MDL

11/28/2018

615.36338 196977.10184 0.0010414 0.003

0.003

11/29/2018

11/30/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/28/2018

615.36338 196977.10184 0.00093552 0.003
11/29/2018

11/30/2018

2,2,5‐Trichlorobiphenyl

Prep/Analysis 

Date

Sample Spike Data

2,2,5‐Trichlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

MDL

11/28/2018

435.24707 297264.67364 0.0034747 0.011

0.011

11/29/2018

11/30/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/28/2018

435.24707 297264.67364 ‐0.009
11/29/2018

11/30/2018

2,3‐Dichlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area

Amount 

(ug/g)

Standard 

Deviation

Sample Spike Data

2,3‐Dichlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

MDL

11/28/2018

‐26.14149 27592.36915 0.0031539 0.010

0.010

11/29/2018

MDLb 

(ug/g)

11/28/2018

‐26.14149 27592.36915 ND
11/29/2018

11/30/2018

11/30/2018

Sample Blank Data

2‐Clorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Sample Spike Data 

2‐Clorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)



4

2.5457 560.4 0.031

2.5369 586.2 0.034

2.5411 601.2 0.035

2.5333 572.1 0.032

2.5296 609.2 0.036

2.5505 579.9 0.033

2.5806 591.8 0.034

2.5290 ND

2.5536 ND

2.5671 ND

2.5400 64.6 ‐0.007

2.5578 ND

2.5569 ND

2.5298 ND

5

2.5646 1422.6 0.048

2.5548 1399.8 0.047

2.5603 1471.2 0.051

2.5450 1449.6 0.050

2.5481 1466.7 0.051

2.5498 1451.6 0.050

2.5321 1539.6 0.055

2.5290 23.4 ‐0.019401

2.5536 52.7 ‐0.017797

2.5671 29.1 ‐0.018839

2.5400 125.1 ‐0.014

2.5578 117.5 ‐0.014639

2.5569 96.7 ‐0.015649

2.5298 103.4 ‐0.015489

6

2.5314 800.9 0.003

2.5523 819.6 0.004

2.5456 796.6 0.003

2.5635 813.9 0.004

2.5295 904.1 0.007

2.5395 917.5 0.008

2.5618 796.6 0.003

2.5579 77.1 ‐0.02355

2.5549 78.1 ‐0.02354

2.5488 77.7 ‐0.023611

2.5470 99.2 ‐0.023

2.5522 99.9 ‐0.022756

2.5274 85 ‐0.023538

2.5440 89.1 ‐0.023232

y‐intercept Slope

MDL

12/13/2018

713.27638 316833.80283 0.0018151 0.006

0.006

12/14/2018

12/15/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/29/2018

713.27638 316833.80283 0.00033712 0.001
11/30/2018

12/4/2018

2,2,3,5‐Tetrachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area

11/29/2018

11/30/2018

Sample Spike Data

2,2,3,5‐Tetrachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

2,2,5,5‐Tetrachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

2,4,5‐Trichlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

MDL

11/28/2018

420.63493 242877.52344 0.0021313 0.007

0.007

11/29/2018

11/30/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/28/2018

420.63493 242877.52344 0.0018991 0.006

Sample Spike Data

2,2,5,5‐Tetrachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

MDL

11/28/2018

237.58869 312171.33284 0.0014926 0.005

0.005

11/29/2018

11/30/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/28/2018

237.58869 312171.33284 ‐0.007
11/29/2018

11/30/2018

Sample Spike Data

2,4,5‐Trichlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)



7

2.5537 1149.5 0.024

2.5750 1204.9 0.026

2.5615 1171.9 0.025

2.5729 1135.6 0.024

2.5317 1171.3 0.025

2.5408 1168.5 0.025

2.5568 1220.9 0.027

2.5579 ND

2.5549 49.5

2.5488 ND

2.5470 52.2

2.5522 52.0

2.5274 141.9 ‐0.005534

2.5440 47.7

8

2.5602 1470.5 0.041

2.5371 1503.3 0.042

2.5399 1498.6 0.042

2.5401 1408.2 0.039

2.5280 1528.2 0.043

2.5480 1489.3 0.042

2.5315 1538.3 0.044

2.5579 24.9 ‐0.011996

2.5549 19.5 ‐0.012207

2.5488 75.6 ‐0.010182

2.5470 24.8 ‐0.012

2.5522 23.2 ‐0.012085

2.5274 66.1 ‐0.010619

2.5440 34.5 ‐0.011709

9

2.5372 772.2 0.014

2.5583 764.3 0.014

2.5371 752.8 0.014

2.5398 803.5 0.015

2.5481 785.5 0.014

2.5407 777.6 0.014

2.5488 848.4 0.016

2.5579 18.1

2.5549 ND

2.5488 50.2 ‐0.004478

2.5470 18.5

2.5522 9.5

2.5274 ND

2.5440 15.9

11/30/2018

12/4/2018

2,2,3,4,5‐Pentachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

2,2,4,5,5‐Pentachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

MDL

11/29/2018

225.66333 461196.55289 0.00074370 0.002

0.002

11/30/2018

12/4/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/29/2018

225.66333 461196.55289 ‐0.004

Sample Spike Data

2,2,3,4,5‐Pentachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

Weight 

(g)
Area y‐intercept Slope

MDL

11/29/2018

353.56820 321335.34126 0.0015502 0.005

0.005

11/30/2018

12/4/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/29/2018

353.56820 321335.34126 0.00074956 0.002
11/30/2018

12/4/2018

Sample Spike Data

2,2,4,5,5‐Pentachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

MDL

11/29/2018

326.46945 395907.14033 0.00081474 0.003

0.003

11/30/2018

12/4/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/29/2018

326.46945 395907.14033 ‐0.006
11/30/2018

12/4/2018

2,3,4,4‐Tetrachlorobiphenyl

Prep/Analysis 

Date

Sample Spike Data

2,3,4,4‐Tetrachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)
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2.5512 968.6 0.013

2.5463 1010.9 0.014

2.5372 931.2 0.012

2.5434 925.3 0.012

2.5528 1013.9 0.014

2.5331 1148.1 0.018

2.5239 1178.1 0.019

2.5579 138.6 ‐0.010044

2.5549 115.4 ‐0.010691

2.5488 127.1 ‐0.010395

2.5470 121.8 ‐0.011

2.5522 136.2 ‐0.010132

2.5274 257.2 ‐0.006882

2.5440 239.3 ‐0.007329

11

2.5693 1259.4 0.026

2.5518 1316.8 0.027

2.5405 1273.6 0.026

2.5316 1228.3 0.025

2.5431 1232.0 0.025

2.5422 1208.4 0.024

2.5472 1202.1 0.024

2.5457 ND

2.5682 ND

2.5415 ND

2.5398 ND

2.5528 ND

2.5489 ND

2.5389 ND

 

12

2.5398 770.0 0.016

2.5430 792.1 0.016

2.5406 801.3 0.017

2.5643 742.9 0.015

2.5474 774.4 0.016

2.5397 756.0 0.015

2.5566 773.4 0.016

2.5457 29.5

2.5682 43.2

2.5415 37.1

2.5398 28.5

2.5528 44.1 ‐0.005774

2.5489 nd

2.5389 nd

2,2,4,4,5,5‐Hexachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Weight 

(g)
Area y‐intercept Slope

MDL

12/4/2018

240.40590 399515.63786 0.00057367 0.002

0.002

12/5/2018

12/6/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

12/4/2018

240.40590 399515.63786 ‐0.006
12/5/2018

12/6/2018

Sample Spike Data

2,2,4,4,5,5‐Hexachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

y‐intercept Slope

MDL

12/4/2018

342.43757 417773.72272 0.0010234 0.003

0.003

12/5/2018

12/6/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

12/4/2018

342.43757 417773.72272 ND
12/5/2018

12/6/2018

2,2,3,5,5,6‐Hexachlorobiphenyl

Prep/Analysis 

Date

Sample Spike Data

2,2,3,5,5,6‐Hexachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)

MDL

11/29/2018

505.76665 428751.39068 0.0026125 0.008

0.008

11/30/2018

12/4/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation

MDLb 

(ug/g)

11/29/2018

505.76665 428751.39068 0.0014905 0.005
11/30/2018

12/4/2018

2,3,3,4,6‐Pentachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area

Sample Spike Data

2,3,3,4,6‐Pentachlorobiphenyl

Prep/Analysis 

Date

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation

MDLs 

(ug/g)



13

2.5302 1790.8 0.028

2.5577 1671.6 0.025

2.5409 1800.5 0.028

2.5510 1722.0 0.026

2.5614 1736.9 0.027

2.5567 1615.0 0.024

2.5585 1713.3 0.026

2.5457 69.6  

2.5682 57.7  

2.5415 60.8  

2.5398 244.4  

2.5528 271.2 ‐0.002302

2.5489 42.8  

2.5389 nd  

14

2.5687 1795.7 0.033

2.5429 1705.4 0.031

2.5499 1670.2 0.030

2.5432 1690.8 0.030

2.5326 1676.8 0.030

2.5363 1510.8 0.026

2.5588 1617.9 0.028

2.5457 59.6 ‐0.009291

2.5682 40.3 ‐0.009674

2.5415 278.7 ‐0.003979

2.5398 203.4 ‐0.006

2.5528 231.0 ‐0.005116

2.5489 189.8 ‐0.006123

2.5389 194.2 ‐0.00604

15

2.5627 884.6 0.013

2.5638 1053.0 0.018

2.5454 979.7 0.016

2.5494 900.7 0.014

2.5279 1009.5 0.017

2.5574 883.8 0.014

2.5481 899.1 0.014

2.5457 47.6 ‐0.007407

2.5682 105.6 ‐0.0059

2.5415 18.8 ‐0.008142

2.5398 112.6 ‐0.006

2.5528 69.4 ‐0.006841

2.5489 59.6 ‐0.007097

2.5389 57.8 ‐0.00717

Weight 

(g)
Area y‐intercept Slope

y‐intercept Slope

MDL

12/4/2018

342.90286 469856.90800 0.0016122 0.005

0.005

12/5/2018

12/6/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/4/2018

342.90286 469856.90800 0.00076979 0.002
12/5/2018

12/6/2018

2,2,3,4,5,5,6‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Sample Spike Data

2,2,3,4,5,5,6‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs

MDL

12/4/2018

442.34691 485457.77850 0.0018864 0.006

0.006

12/5/2018

12/6/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/4/2018

442.34691 485457.77850 0.0019610 0.006
12/5/2018

12/6/2018

2,2,3,4,4,5‐Hexachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area

12/5/2018

12/6/2018

Sample Spike Data

2,2,3,4,4,5‐Hexachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs

2,2,3,4,5,5‐Hexachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

MDL

12/4/2018

387.54459 593939.40863 0.0012680 0.004

0.004

12/5/2018

12/6/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/4/2018

387.54459 593939.40863   ‐0.002

Sample Spike Data

2,2,3,4,5,5‐Hexachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs
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2.5347 953.6 0.018

2.5300 926.6 0.018

2.5581 959.3 0.018

2.5492 916.6 0.017

2.5465 926.8 0.018

2.5408 956.2 0.018

2.5476 897.1 0.017

2.5395 ND  

2.5430 ND

2.5342 ND

2.5556 ND

2.5446 ND

2.5544 ND

2.5500 ND

17

2.5405 1994.4 0.034

2.5411 2081.9 0.035

2.5448 2014.4 0.034

2.5389 1956.3 0.033

2.5486 2025.1 0.034

2.5681 1974.3 0.033

2.5535 2019.7 0.034

2.5395 ND

2.5430 ND

2.5342 ND

2.5556 ND

2.5446 ND

2.5544 ND

2.5500 ND

18

2.5605 1008.2 0.013

2.5378 983.5 0.012

2.5769 1034.2 0.013

2.5638 945.6 0.011

2.5396 1030.6 0.013

2.5505 984.0 0.012

2.5454 987.2 0.012

2.5395 ND

2.5430 ND

2.5342 ND

2.5556 ND

2.5446 ND

2.5544 ND

2.5500 ND

2,2,3,3,4,4,5‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

MDL

12/5/2018

351.88760 614391.22472 0.00054246 0.002

0.002

12/6/2018

12/7/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/5/2018

351.88760 614391.22472 ND
12/6/2018

12/7/2018

12/6/2018

12/7/2018

Sample Spike Data

2,2,3,3,4,4,5‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs

2,2,3,4,4,5,5‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

2,2,3,4,4,5,6‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

MDL

12/5/2018

283.09222 603230.62478 0.00077269 0.002

0.002

12/6/2018

12/7/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/5/2018

283.09222 603230.62478 ND

Sample Spike Data

2,2,3,4,4,5,5‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs

MDL

12/5/2018

126.95500 537140.82241 0.00048088 0.002

0.002

12/6/2018

12/7/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/5/2018

126.95500 537140.82241 ND
12/6/2018

12/7/2018

Sample Spike Data

2,2,3,4,4,5,6‐Heptachlorobiphenyl

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs
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2.5516 1471.9 0.017

2.5289 1522.5 0.018

2.5670 1500.4 0.017

2.5584 1512.5 0.017

2.5592 1525.9 0.018

2.5416 1455.6 0.016

2.5453 1397.8 0.015

2.5395 216.6 ‐0.003897

2.5430 214.8 ‐0.003921

2.5342 220.8 ‐0.003836

2.5556 206.0 ‐0.004046

2.5446 199.9 ‐0.004163

2.5544 194.3 ‐0.004239

2.5500 187.4 ‐0.004359

Weight 

(g)
Area y‐intercept Slope

MDL

12/5/2018

453.52646 718226.58179 0.00068762 0.002

0.002

12/6/2018

12/7/2018

Sample Blank Data

Amount 

(ug/g)

Standard 

Deviation
MDLb

12/5/2018

453.52646 718226.58179 0.00018057 0.001
12/6/2018

12/7/2018

Prep/Analysis 

(g)

Weight 

(g)
Area y‐intercept Slope

Amount 

(ug/g)

Standard 

Deviation
MDLs

2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl

Prep/Analysis 

(g)

Sample Spike Data

2,2,3,3,4,4,5,5,6‐Nonachlorobiphenyl



 

 

 



 

 

 



 

 

 






































































































































































































































































































































































































































































































































































